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=Abstract=
Midterm Patency after Off-Pump Coronary Artery Bypass Grafting

Cheul Lee, M.D.*, Woo |k Chang, M.D.*, Cheong Lim, M.D.#, Ki-Bong Kim, M.D.*,
In-Ho Chae, M.D.** Byung-Hee Oh, M.D.**, Myoung-Mook Lee, M.D.**,
Young-Bae Park, M.D.**

Background: The aim of this study was to compare one-year graft patency after coronary
artery bypass grafting without cardiopulmonary bypass(OPCAB) with that of conventional
CABG and that of on-pump beating CABG, and to demonstraie any differences in patency
of various conduits among the three groups. Material and Method: We analyzed the resulis
of OPCAB cases(group [; n=122) compared with those of conventional CABG cases(group
O; n=65) and those of on-pump beating CABG cases(group I0; n=19). In group I,
coronary angiography(CAG) was performed immediately postoperatively and 1 year after
surgery. In groups I and I, CAG was performed 1 year after surgery. Graft patency was
graded as grade A(excellent), grade B(fair), or grade O(occluded). Result: The average
number of distal anastomoses in groups [, T, and I were 3.1%x1.1, 3,709, and 3.6
0.9, respectively. In group 1, postoperative CAG was performed in 92%(112/122) of
patients before discharge. The patency rate(grade A+B) was 96.4%(162/168) for arterial
grafts, and 85.6%(160/187) for saphenous vein grafts(SVG). One-year follow-up CAG was
performed in 74%(90/122) of patients. The patency rate was 97.8%(132/135) for arterial
grafts, and 67.9%(106/156) for SVG. In group TI, one-year follow-up CAG was performed
in 65%(42/65) of patients. The patency rate(grade A+B) was 93.53%(43/46) for arterial grafts,
and 88.3%(98/111) for SVG. In group III, one-year follow-up CAG was performed in
89%(17/19) of patients. The patency rate(grade A+B) was 100%(19/19) for arterial grafts,
and 86.8%(33/38) for SVG. Conclusion: Our results demonstrated that the patency rate of
SVG after OPCAB was significantly lower than that of arterial grafts in the early
postoperative CAG(p<0.001), and was also significantly lower than those of SVG of group
O (p<0.001) and group Il (p<0.01) in the postoperative one-year CAG, although there was no
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significant difference in one-year patency of arterial grafts among the three groups. Our data
suggest that a specific perioperative anticoagulant therapy may be advisable in patients

undergoing OPCAB with SVG.

(Korean Thorac Cardiovase Surg 2001;34:583-90)
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ojdfi~g A PAH FEH +4 F ALY AHHa
HEE 3T 5 & 7HA A YA, g
HEAY U AEE, 28 A7) AF e djEk 227} vk &
A7) A= OPCAB %9 1WH ME&S Alvule]sAs)e
A2 44 Alegk E4A  CABG(conventional CABG)
Y Alsjulelsiashe] AubEdefel A AHE BAdEAe3
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[~)
(risk factors), &%) ] 5
7R A wEAlS a8 T_J"*%]'(ufgeﬂt) =L
(emergent) & 59 =
o] I+ ¥ & #H|ste] #Uohp<0.05). =
(single vessel disease)> OPCAB &4 | I-7Fo)|4 2 47}
Z7vel g ehp<0.05, 1 o) OF) (Table 1).
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Table 1. Preoperative Characteristics of the Patients

o] A 3
Nursst BEULE FU|NN

Group I Group II GroupIll p-value

Sex(M:F) 87 : 35 46 : 19 12 . 7 ns
Age(years) 6l £ 9 63 = 8 59 + ns
Stable : Unstable 31 : 91 19 : 46 217 ns
LVEF(%) 55 £ 13 56 £ 11 47 £ 16 ns
Elt‘;ﬁ;’itosr urgent 30(24.6%) 22(33.9%) 6(31.6%) ns
Risk factors

DM 49(40.2%) 24(36.9%) 8(42.1%) ns

Hypertension 68(55.7%) 26(40.0%) 3(15.8%) 0.002

Smoking 66(54.1%) 30(46.2%) 10(52.6%) ns

Hypercholesterolemia 31(25.4%) 13(20.0%) 1(5.3%) ns
Diagnosis

Left main disease 30(24.6%) 18(27.7%) 2(10.5%) ns

1-vessel disease 13(10.7%) 1(1.5%) - 0.011

2-vessel discase 22(18.0%) 13(20.0%) 421.1%) ns

3-vessel disease 57(46.7%) 33(50.8%) 13(68.4%) ns

ns, not significani; M, male; F, female; LVEF, lefi ventricular ejection fraction, DM, diabetes rmellitus
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=3t A5 80 EFHZ2 D (polypropylene) THAE, FA)
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Table 2. Operative Data (1) : Conduts Used
Group [ Group IT Grouplll p-value

Arterial grafts

LITA 114(93.4%) 61(93.9%) 19(100%) ns

RITA 21(17.2%) 8(12.3%) 6(31.6%) ns

RA 10(8.2%) 2(3.1%) 1(5.3%) ns

RGEA 8(6.6%) - - -
Saphenous Vein grafis

saphenous vein 81(71.3%) 59(90.8%) 18(94.7%) <(.05

LITA, lcft inlernal thoracic artery; RITA, right internal thoracic artery; RA, radial ariery; RGEA, right gastroepiploic artery; ns,

not significant

Table 3. Operative Data (1) : Vessels Accessed

Group | Group II Grouplll p-value

# Distal anastomosis 31 % 11 T 09 36 £ 09 0.002
Anterior

LAD 122(100%) 62(95%) 15(100%) ns

Diagonal 85(70%) 46(71%) 12(63%) ns

Ramus 13(11%) 7(11%) 5(26%) ns

RCA 39(32%) 28(43%) S5(47%) ns
Postero-inferior

OM 84(69%) 58(89%) 12(63%) ns

PDA 33(27%) 19(29%) 5(26%) ns

PLB 7(6%) 12(19%) 4(21%) 0.01

LAD, left anterior descending artery; RCA, right coronary artery; OM, obtuse marginal branch; PDA, posterior descending artery;

PLB, posterolaterl branch; ns, not significant

W

2E BE32 FizGibbon SY¢] 7]&35 wHdE A=

Grade A: Excellent grafi with unimpaired run-off

Grade B: Stenosis reducing caliber of proximal, distal
anastomosis, or trunk to <50% of the grafted coronary
artery; or a graft whose function is functionally impaired
by new stenosis of the grafied coronary artery, >50% of
what it was before operation, proximal or distal, as
relevant, to the anastomosis site. Overall graft B grade was
determined by the lowest of the three specific site grades.

Grade C: Occlusion

A 24

EA EAL Statistical Analysis System software package
(version 6.12; SAS Institute, Cary, NO& A3t A|383s}tsd

Wz, SAEE f-2 52 005 7|5k (p<005)°i sl

I, 0, I+ g7 99 2835 27 31511, 37209,
3.6T0.97 o] Lt %”:ﬂ-?‘—(number of anastomosis)= [-°] 1
7ol wsle) Aickp<005). Al T AHgE B s
2] afel giglew, BEAAHE | FoA U U M B
3t A A]—&E]«ﬂbl (p<0.05) (Table 2). TAFE=LS Avld

BEANYA, LA, 78X, 29T BT 2
SRR, $50eA, 20 AeATRA)
o FEHAE w, $EYEAT AL A 2200 3]

7 BREAEL Aol gtk FEUYRAE 12 2

A . 4
ol st} IolA 2 25 $ckp<0.05) (Table 3).
% APEE [T 16%2122), T3°) 3.1%Q/65°1 %
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Table 4. Comparison of QOperative Results

o -

]

Group I Group I ‘ %G,roup[[[u p-value
Operative mortality 2(1.6%) 2(3.1%) - ns
AF 18(14.8%) 19(29.2%) 1(5.3%) 0.029
PMI 3(2.5%) 2(3.1%) - ns
Siroke 1(0.8%) 2(3.1%) - ns
Acuic renal failure 2(1.6%) 4(6.2%) 1(5.3%) ns
Mediastinitis - 1(1.5%) - -
LCOS 2(1.6%) 3(4.6%) - ns
Bleeding reoperation 1(0.8%) 1(1.5%) - ns

ns; nat significant, AF; atrial fibrillation, PMI; perioperative myocardial infarction, LCOS; low cardiac output syndrome

oo, R $42 A Ae A 2T APAT
[ T2l A

o
e 37T 3% 2L R €

9iA%, OPCABE B HE&E +4 AFx 5
=3 waked Foj5lA] Wokovlpea00n), £F 19 1 F

A A%, L-—l-;:’", 7 A o BAAA AeE =g 2F 147 ITe<000) ¥ I
& &9 o3 Aole YRAck(Table 4) (<0018 EAAD AFEol] nlste] F-2]34A] W3tehTable
5).
1. | THOPCAB)
Te AF NEE@ade A+BS WEFETHC] 959% LA

(139/145), EAA W] 856%(160/187), LTFHo| 100%

(1313), 22 FHAEEH] 100%(10/10)°1 3432, A A oo A7) AEse BAENSE S Ay A 2
Flgade A2 WEETHC] 89.7%(130/145), FHAAHe] Al Fog &01%—% shitolct. HAAHe] A7) AE

84.0%(157/187), KF5Ho| 100%(13/13), 12 FHUYE 2 V&% o2 4HA
ol 100%(10/10)°1 Gk 19 715 S(grade A+B)}L WFE ey, 174117(q q% 2 E g Ago] folsle] 973
o] 97.4%(114/117), EAAMo] 67.9%(106/156), KEFEH0| 71 ghol A E Tyl FATH-EE  ZAYHY A
100%(8/8), 2831 - e o] 100%(7/7)°1 A3, <7 7H & ¥AYAY, AFW= F2(fibrointimal hyperplasia), L

Fa(gade AV JEsTo|l 863%(101/117), EAAHe] 2 AWHe Z274 3 F@aherosclerosis) 54 22 EA)A

59.0%(92/156), £ZF o] 100%(10/10), L3 L ¢ d-5=
o] 87.5%(7/8)°] Tk

2. 11 Z{Conventional CABG)

114 NEE(grade A+B)2 HFSo] 93.2%(41/144), EA]

Ho] 88.3%(98/111), LZEHo] 100%2/2)°1 91, A 7

Ea~(grade A)ye UFETo] 81.8%(36/44), EAAHe] 82.9%
(92/111), £Z=0] 100%(2/2)°] vt

3. IZ(On—pump beating CABG)

19 7NE-&(grade A+B)2 WEETo] 100%(19/19), EAIA
o] 86.8%(33/38), LFFHWe] 100%(2/2) 152, ¢ NE&
(made AV WEFFHo] 789%(15/19), HAAT] 71.1%
(7/38), L.FF o] 50%(1/2)°]

4 M kel g Jis8el vl

Al Eztel B 23E 14974 AFTELS FF Aelst

2 FLeks AR B 93t FEL W) o)
g QlAls FolA 244 €3 A 12 9 dss
BEe] To R A (graft failure)d] D)o|v] o3 AF
& % 1975 4 gch Aadsh $412 £2 &3
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2 S 2En I AR gk +EE Ao
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CABG ¥ =59 AEgrc) WYag 2a3lger, ®
Agra el 2] E Adrevascularization) Z  Qlshe] o B2 A
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2702 B AFE47.1%)°) HEFEHY AF
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Table 5. Comparison of Angiographic Paiency Rates among the Three Groups

Group I (early) Group I (1 year) Group I] GroupIll

Arterial grafts 168 135 46 21

Grade A 153(91.1%) 118(87.4%) 38(82.6%) 16(76.2%)

Grade B 5(5.4%) 14(10.4%) 5(10.9%) 5(23.8%)

Grade A+B 162(96.4%) 132(97.8%)** 43(93.5%) 21(100%)

Grade O 6(3.6%) 3(2.2%) 3(6.5%) 0(0%)
5VG 187 156 111 38

Grade A 157(84.0%) 92(39.0%) 92(82.9%) 27(71.1%)

Grade B 3(1.6%) 14(9.0%) 6(5.4%) 6(15.8%)

Grade A+B 160(85.6%)* 106(67.9%)*** 98(88.3%) 33(86.8%)

Grade O 27(14.4%) 50(32.1%) 13(11.7%) 5(13.2%)

SVG, saphenous vein graft; Grade A, excellent; Grade B, fair; Grade A+B, patent; Grade O, occluded
*p<0 001, arterial V8. Venous grafts in group I (early), **not significant arterial grafis patency in groupl vs. groups I and I
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